Pancreastatin: multiple actions on human intermediary metabolism in vivo, variation in disease, and naturally occurring functional genetic polymorphism.
The chromogranin A (CHGA) fragment pancreastatin (human CHGA250-301) impairs glucose metabolism, but the role of human pancreastatin in vivo remains unexplored. We studied brachial arterial infusion of pancreastatin (CHGA273-301-amide at approximately 200 nm) on forearm metabolism of glucose, free fatty acids, and amino acids. Plasma pancreastatin was measured in obesity or type 2 diabetes. Systematic discovery of amino acid variation was performed, and the potency of one variant in the active carboxyl terminus (Gly297Ser) was tested. Pancreastatin decreased glucose uptake by approximately 48-50%; the lack of change in forearm plasma flow indicated a metabolic, rather than hemodynamic, mechanism. A control CHGA peptide (catestatin, CHGA352-372) did not affect glucose. Insulin increased glucose uptake, but pancreastatin did not antagonize this action. Pancreastatin increased spillover of free fatty acids by about 4.5- to 6.4-fold, but not spillover of amino acids. Insulin diminished spillover of both free fatty acids and amino acids, but these actions were not reversed by pancreastatin. Plasma pancreastatin was elevated approximately 3.7-fold in diabetes, but was unchanged during weight loss. Proteolytic cleavage sites for pancreastatin in vivo were documented by matrix-assisted laser desorption ionization/time of flight mass spectrometry. Three pancreastatin variants were discovered: Arg253Trp, Ala256Gly, and Gly297Ser. The Gly297Ser variant had unexpectedly increased potency to inhibit glucose uptake. The dysglycemic peptide pancreastatin is specifically and potently active in humans on multiple facets of intermediary metabolism, although it did not antagonize insulin. Pancreastatin is elevated in diabetes, and the variant Gly297Ser had increased potency to inhibit glucose uptake. The importance of human pancreastatin in vivo as well as its natural variants is established.